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Development of the GMA Welding Process with Low Oxygen Content in Weld Metal

[ e i 5 e JEHS #h— B *
TAKAHASHI Makoto SATOH Toyoyuki KITAMURA Yuichiro
WA R ST - e ROk

NAKAMURA Terumi HIRAOKA Kazuo

R CMA VBHEICBWT, 7 — 7 e R MR LAt E b O MR SR AT A AT A
=)V RITIEICDWTHE LT, 2D v —)U R A= ARSI RE R/ X)L %
L, E—I)VRARIC Ar, TINHA RIS Ar+0: 2V T & T, WEY— R TiARE
LB OBER 100wt ppm MU RZEKR L, ¥ —)V RH A IEFEHEZ TR Lz,
7 — U LRI IR A VAR RIS K S 2 T EAEETH D, ARIHLHEIC %
RCEREMBTE2eMEITHEEEZ S,

In GMA welding with mild steel, we studied the gas shielding method in which
arc stability was maintained well and oxygen content in weld metal could be
reduced. Very low oxygen content, less than 100 wtppm, in weld metal along with
the stable arc was achieved by using a nozzle specially designed to supply two
kind of shielding gases, that is Ar for main shielding gas and Ar+0O, for additional
gas. On the condition above, the suitable flow rate was clarified. It is essential for
arc stability to form a cathode spot near the molten pool, thus it is expected to be
effective that oxygen is supplied intentionally as near as the molten pool.
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Fig. 1 Experimental apparatus.
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Fig. 2 Schematic of experimental nozzle.
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Table 1 Oxygen and nitrogen contents of base metal and wire.

O (wtppm) N (wtppm)
Base Metal (SM490A t12mm) 10~19 40~54
Wire (YGW15 ¢ 1.2mm) 31~35 29~33

Table 2 Experimental condition.
Welding Process GMAW

Extension Length 19mm

Welding Position Flat Position

Wire Feeding Rate ~ 225mm/s (350~ 380A)
Arc Voltage 28~38V

Welding Speed 450 mm/min

Main Shielding Gas  Ar : 15, 20, 25L/min
Additional Gas Ar+2~7vol%0,: 1 ~9L/min
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Fig. 4 Bead shape with good welding condition.
(Ar-2vol%0,, conventional nozzle)
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Fig. 5 Influence of additional gas flow rate on oxygen
and nitrogen contents in weld metal.
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Fig. 6 Relationship between additional gas composition
and bead shape.
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Fig. 7 Suitable area of flow rate.
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Fig. 8 Influence of additional gas inlet shape on oxygen
and nitrogen contents in weld metal.
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Fig. 10 Simulation result of oxygen distribution in
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